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Rapid urbanization has been the rule in post-World War II sub-Saharan Mrica. There are several factors that draw people to cities: urban-rural wage differentials and employment opportunities, educational opportunities, medical services, and cultural and entertainment opportunities (Todaro, 1976) . The post-war period has also seen a large increase in food imports, both in food aid and commercial imports. Have the increased imports been in response to urbanization, or has urbanization been in response to increased imports and availability of food in the cities? It may be reasonable to assume that the food imports have been demand-driven, in that only imports could meet the increased demand for food in the cities. Conversely, it may be reasonable to assume that urbanization has been supply driven, in that imported food increased the availability and lowered the relative prices of food in the cities, thus drawing people into those cities, especially in times of drought andjor rural famine. 2 The objective of the research project the results of which are reported in this paper was to examine the direction of causality between urbanization and food imports in 24 sub-Saharan Mrican countries. Simply put, the questions are: do total food imports cause greater urbanization or vice versa, and does food aid cause urbanization or vice versa? The answers to these questions can contribute to the debate on whether food aid is an 'additional' import or does food aid substitute for commercial purchases (Maxwell and Singer, 1979) . If food aid constitutes additional imports, then food aid programs have consequences for the recipient's rate of inflation, balance of payments, and other macroeconomic indicators. However, if food aid substitutes for commercial imports then in effect it is untied financial aid, perhaps releasing pressure on foreign exchange, and is not necessarily disruptive to the recipients economy and domestic production.
The following sections contain discussions of the methods employed in the analysis in this study, a description of the data used, and the results of the analysis. Implications of those results and a summary end the paper.
METHODS

Causality test
The relationship between food commodities unloaded at a port and the effect of those commodities on a country's economy and migration is difficult if not impossible to explain. However, Granger's causality test (1969) can be employed to indicate if changes in one variable are indicated as causally prior to changes in another variable. The Granger test is used to indicate (1) if changes in food imports were causally prior to urbanization, (2) was the direction of causality from urbanization to food imports, or (3) was there no statistically significant relationship between imports and urbanization.
Measures of current food imports were regressed against measures of lagged food imports and lagged urban population. A similar equation was estimated for food aid. Measures of current urbanization was regressed against measures of lagged urbanization and lagged food imports (commercial imports and food aid). The estimation equations were:
( 2) where F 1 is current food imports (commercial andjor food aid), ~ is current level of urbanization, the subscript -i indicates a vector of lagged values, i.e.,
], A and B are conformable vectors of non-zero values, C is a scalar, and e is a random error to account for errors in measurement.
The number of lags for each equation was selected according to the minimum final prediction error (FPE) (Judge et al., 1982) :
where T is the number of observations, and ssE the sum of squared errors. The FPE balances an increase in the number of estimated parameters with the expected decrease in the ssE. The final estimation equation has the minimum ssE for the number of parameters estimated. After using the FPE criterion to select the final form for equations (1) and (2), an F-test was used to test the significance of the estimated parameters. In effect there were two joint hypotheses to be tested: (i) that urbanization caused food imports (food aid), i.e., B =I= 0 in equation (1) and A = 0 in equation (2); and (ii) that food imports (food aid) caused urbanization, i.e., B = 0 in (1) and A =I= 0 in (2). Direction of causality was indeterminate if (i) and (ii) were both rejected, or both failed to be rejected.
A caveat may be in order. Many economists are concerned about the validity of causality tests, especially two variable tests when there is a lack of a priori information about the relationship between those variables (e.g., Pierce, 1977; Zellner, 1979) . However, an a priori link between total food imports/food aid and urbanization is a theoretically plausible hypothesis calling for empirical analysis to verify the hypothesis. This study is one step in that empirical verification.
Data
Annual data on cereal imports and cereals given as food aid (the primary type of food aid commodity) and the number of people in urban centres were compiled for 24 sub-Saharan African countries for the period 1963-87. Data on cereal imports and cereals given as aid were compiled from the FAO Trade Yearbook and FAO Food Aid Bulletin from various years. The demographic data were obtained from the UN Demographic Yearbook, again from various years.
RESULTS
Total food imports
Application of Granger causality tests for total food imports and urbanization in 24 sub-Saharan countries indicated that past values of urbanization were significant in explaining total food imports in 13 of the 24 cquntries studied, i.e., urbanization was a cause of increases in total food imports in those countries, as reported in Table 1 . 3 Total food imports was a cause of urbanization in three countries, and in eight countries causality was indeterminate. Two of the countries reporting food imports a cause of urbanization, Ethiopia and Sudan, have experienced long periods of drought, civil war, and famine. The hypothesis that the availability of food in the urban centres drew people from the rural areas to the urban centres is supported by these results. However, the third country in that group, Zaire, had neither drought nor famine but did experience many social upheavals in the period studied. Angola and Somalia were expected to be with the imports-caused-urbanization countries owing to their wars and droughts, but over the period studied their results were indeterminate. The above results are not strong evidence that total food imports as such contribute to urbanization, but when the models were estimated using food aid rather than total food imports, the results differed significantly. When only cereal food aid was considered, food aid was a cause of urbanization in 16 of the 24 countries studied, as reported in Table 2 . The results for the eight other countries were indeterminate. Causality did not change direc- tion for any country from the previous specification; i.e., food imports were a cause of urbanization in Ethiopia, Sudan, and Zaire, and food aid was a cause of urbanization in those three countries as well as in an additional 13 countries.
SUMMARY AND IMPLICATIONS
The relationship between total food imports /food aid and urbanization in 24 sub-Saharan countries was explored using Granger's causality test. Total food imports in the form of cereal imports were found to be a cause of urbanization in only three countries, while urbanization was a cause of food imports in 13 of the 24 countries. However, substituting food aid for total food imports resulted in food aid being indicated as a cause of urbanization in 16 of the 24 countries. Implications are that:
(1) Food aid may have been a significant factor in urbanization in many sub-Saharan African countries in the period 1963-87. The results presented here are only a preliminary step in defining the relationship between food aid and urbanization, but they do indicate that urbanization should not be treated as an exogenous variable, like an on-going technical trend, in future studies of sub-Saharan Africa.
(2) Food aid is different than food imports. Total food imports had little impact on urbanization while food aid had a significant impact on urbanization. These results imply that food aid may be in addition to customary food imports, which indicates that food aid programs may have consequences for the recipient country's rate of inflation, balance of payments, and other macroeconomic indicators.
(3) Food aid may not be reaching the rural areas. These results support the hypothesis that available food is one factor that draws people to the cities; i.e., supply-driven urbanization. Programs that improve transportation and other infrastructure may have a greater impact on food security than will increased commodity shipments. Food aid programs aimed to increase stability in the recipient's country may even be counter productive, if that food aid results in increased urbanization and the problems that accompany urbanization in less developed countries.
